The application of sensor technology in agriculture has promoted the rapid development of agricultural modernization, and the new principles, new materials and new technologies of sensors have been emerging. This paper introduces the classification of sensors, the application of sensors in agricultural production, and analyzes the development trend of sensor technology in the future. Wireless sensor, bionic sensor, optical fiber sensor and other new sensors will become the mainstream of the future development of agricultural sensor technology.
Introduction
China is a large agricultural country, China's agricultural development has always affected the national economic development and national security and stability of the pulse. Agricultural modernization is the foundation and support of national modernization. As the two key technologies of precision agriculture, information acquisition and processing technology and intelligent agricultural equipment technology cannot be separated from the development and application of sensor technology [1] Sensor is the source of all information systems, in the measurement, testing, testing, monitoring, and health management system, the sensor is the key component of the system performance. With the rapid development of sensor technology, new sensors and detection methods are increasingly used in agricultural production, and gradually become the new trend of future sensor application in agricultural field, also played a positive role to promote the process of agricultural modernization.
The Types of Sensors Used in Modern Agriculture

Temperature Sensor
Many kinds of temperature sensor, thermocouple sensor, using the electro thermal effect using the heat resistance effect of the metal thermal resistance sensor and semiconductor thermistor sensor, temperature sensor, integrated semiconductor PN junction temperature sensor and developed in recent years, optical fiber temperature sensor, the application of these sensors, temperature measurement can be implemented timely.
Humidity Sensor
The humidity sensor can sense atmospheric humidity and convert it into an appropriate electrical signal. According to the principle of the sensor, the commonly used humidity sensor is divided into sintered semiconductor ceramic humidity sensor, porous oxide humidity sensor, junction and MOS humidity sensor, lithium chloride humidity sensor etc.
Gas Sensor
The gas sensor can be detected specific components in the gas, and transformed into the corresponding electrical signal output, gas sensors can be divided into semiconductor gas sensors, solid electrolyte gas sensors and other types, which is the most commonly used semiconductor gas sensor.
PH Sensor
PH sensor is based on the electrochemical measurement of the point of work, can be used to measure the pH of the solution. It consists of a measuring electrode and a reference electrode. The measuring electrode generally adopts glass electrode, reference electrode and a calomel electrode of silver chloride electrode two.
Pressure Sensor
The sensor can measure the pressure of the lot, according to the resistance strain sensor, resistance strain effect made according to the piezoresistive pressure sensor, piezoresistive effect is made based on the piezoelectric effect made of piezoelectric sensor and voltage type capacitive sensor can measure the pressure medium.
The Application of New Sensor Technology in Agriculture
Wireless Sensor Network Technology
Wireless sensor network is composed of sensor technology, MEMS technology, wireless communication technology, embedded computing technology and distributed information technology, has attracted much attention in the world today, interdisciplinary research hotspot because of its wide application prospects. Wireless sensor networks will be the logical information world and the physical world together, will change the interaction between people and nature, with limited resources, dynamic network, and data centric and high density of large number of nodes. The structure of wireless sensor network is shown in Figure 1 , the network is composed of sensor node, sink node, field data collection and processing decision part and decentralized user receiving device. The sensor nodes are randomly deployed in the sensing area, each node can collect data, and using self-organizing multi hop routing in wireless mode to transmit data to the sink node, the sink node can send information to each node, the sink node directly with the Internet PC or wireless mode is to achieve communication between the sensor nodes and task management through the Internet or wireless mode. 
Bionic Sensor Technology
Biomimetic sensor technology is a new type of sensor was used to detect the new principle; it adopts the immobilized cells, enzymes or other bioactive substances and is matched with the transducer sensor or sensor array. Bionic sensor is a new kind of information technology, which is developed by the mutual penetration of biomedicine, electronics and engineering.
As a new method of simulating biological senses, the application of bionic sensor technology in agriculture has been reported. In the process of rapid detection and identification of fruits, drinks, wine and meat products, the bionic electronic nose can be used to classify and recognize the odor of different substances effectively. The bionic electronic nose usually consists of several gas sensors. The sensor array, combined detection and identification of volatile gas gas, each sensor in the array of certain types of sensitive components, to identify different components in the gas and give the overall evaluation of the sensor array.
Optical Fiber Sensor Technology
Optical fiber sensors are mainly sensor type and light transmission type two kinds, two kinds of sensors can be divided into the sensing principle of light intensity modulation, phase modulation, polarization modulation and wavelength modulation in different forms, which constitute different sensors. Optical fiber sensor has high sensitivity, light weight and small volume, multi-use, impact on small, medium resistance to electromagnetic interference and corrosion and intrinsically safe, easy networking and other features, has been rapidly developed in agriculture, aerospace, medical and other fields. The typical application of fiber optic sensors in agriculture in the irrigation and water conservancy facilities in the cracks in the optical fiber grating sensor to detect the channel, but because of the cost problem, the more is used in dam safety inspection. In the greenhouse planting and breeding, agricultural products storage, using optical fiber temperature sensor to obtain real-time information with ambient temperature, concentration of optical fiber gas sensor measurement of gas, in order to ensure the environmental conditions required to achieve the best condition.
The Typical Application of Sensors in Agriculture
Agricultural Picking Robot
Agricultural picking robot is the result of the rapid development of robot technology, and is an important symbol of the development of agriculture to automation and intelligence [2] . At present, the developed countries in the field of agricultural harvesting robot in the leading position, has developed tomatoes, cucumbers, grapes, citrus fruits and vegetables harvest robot. Agricultural picking robots working in unstructured, unknown and uncertain environment, the job object is randomly distributed, determines the induction ability of agricultural harvesting robot must have the intelligence to adapt to the complex working environment. The application of the sensor on the agricultural picking robot has a direct impact on the perception ability of the agricultural picking robot to the environment. It is necessary to select a simple, stable and easy to implement sensor to improve the operation ability of different agricultural picking robot. Agricultural picking robot mainly uses the visual sensor, position sensor, force sensor, obstacle avoidance sensor to complete the task of picking robot.
Water Saving Irrigation Application
Wireless sensor network node has the advantages of simple control, battery powered by power handling DC electromagnetic valve can control the different small and medium power (electric hydraulic solenoid valve, relief valve, pressure regulating valve, safety valve and flow control valve), dormancy state and the nodes of the network to work time if more than one year, powered by solar panels, energy does not need to think too much [3] . Due to the characteristics of sensor network routing, interoperability information delivery, ad hoc network and network communication, time synchronization, so that irrigation area, the number of nodes is not restricted, can flexibly turn group, with nodes with soil and plant and meteorological measurement acquisition device, communication gateway function and Internet RS and GPS technology according to the dynamic management of irrigation district information acquisition and analysis technology, the crop water requirement information acquisition and precision irrigation control technology and expert system technology to build efficient, low energy consumption, low cost, multi-function agricultural water-saving irrigation platform. In the greenhouse, garden green space, the central highway isolation belt, farmland well with irrigation region, realize agricultural and ecological water-saving technology quantification, standardization, modeling, integration, and promote rapid and healthy development of water saving agriculture.
Application of Agricultural Mechanization
Agricultural machinery is widely used in modern agriculture. Agricultural machinery cannot be separated from the sensor technology in the process of design and test.
If in plow design, should ensure that the operation process by the resistance to a minimum [4] , in order to reduce the work of agricultural machinery plough wear and power loss, this can strain sensor measurement of plow by working in different soil environment of the resistance, designers can design according to the measured data of sensor the scientific and reasonable to carry out the plow surface; in modern agriculture, to ensure agricultural irrigation, and to avoid the waste of water re-sources, the temperature and humidity sensor of temperature and humidity on farmland for automatic measurement, automatic irrigation system can be adjusted automatically according to the measuring signal sensor of irrigation water use; in a large planter or the traction power harvester, a temperature sensor to monitor the engine and fuel temperature, oil pressure, pressure sensor composed of piezoelectric sensor acceleration sensor The utility model is used for measuring the stability of the machine operation; in order to ensure the crop emergence rate, the photoelectric sensor installed on a plurality of rows of precision seeding is used to detect the sowing quantity and the fault, and the replay and the seeding are reduced [5] . In order to reduce the loss of harvest, the detection device of grain entrainment loss is installed on the combine harvester. In order to realize the precision of agriculture, the grain flow sensor is installed on the combine harvester, which can effectively measure the grain yield and improve the effective utilization rate of agricultural input.
Conclusion
The sensor technology is one of the 3 basic techniques of modern information technology, technology application covering agricultural production from crop planting, growth, to the application of the whole process cannot do without sensor analysis harvesting, processing and testing, covering almost all the scope of agricultural engineering, and effectively support the intelligent agriculture, precision agriculture and green agriculture the technology system. The application of sensors in agricultural machinery not only greatly improves the work efficiency, but also strengthens the automation and intelligence of the work. 1 In the precision seeder installed on the sensor can be at any time on the card species and the phenomenon of lack of detection and early warning, save manpower, and does not delay the operation time. 2 A new type of intelligent omni-directional vision sensor is used in the automatic navigation and positioning system of agricultural machinery. 3 It is helpful to change the current situation of the structural imbalance of agricultural labor force and promote the development of agricultural intensification. Combined with GPS, GIS and RS technology, sensor technology to achieve high yield, stability, energy saving and environmental protection of agricultural sustainable development, from extensive traditional agriculture to modern agriculture fine transition, building a resource-saving and ring.
